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24{cuiTmfly amended). Receiver^fiaratus fer distal sigo^s of aprescrSjed baud rale 
IraBsmitted by re5|>ective ampiitude-modulated radion&egueacy carriers Ibrou^ a medium 
subject to muMpaifti db^^ said receiver apparatus comprising: 

a receiver firont-end coianected for res^ponding to any selected one of said di^tail signals 
toaiismitted by respective amp^ 
s^ect to TOuJtipath distention, 

caiiier fliat is ampiituderm^^^ accordance with said selected one of said digital signals 

and any mul%ath distortion ihereof; 

demodulator and oversampling anaJiog4o-^digitaLl conv^ion circuitry <x>nGected to 
receive 5^d aii^ittide'-modiiiated^ii^^ canierlfromsaffiS receiver fi^^ 

and to supply a digital t>ase^)and sigjisii at an oversainpling ratelii^er fiian said^ prescribed^aud 
rate; 

an analyzer Tdto' for goierating the discrete Fourier transform U^sforms of successive 
|K>iliGns of said di^tdibaseband ^^[ijd, said analyzor fflter connected to receive said distal 
baseband si^aJ &om said demodulator and oversampling 
anaiog-lo-^^tai conversion circuitry; 

a bank of mullSpliers for multiplying the terms of eadh said discrete Fourier transfonn of 
said di^tai 4)aseband signal, tmn by teim, by Jiespective ones of a an adaptive set of v^i^ting 
coefficients to generate a set of products describing the di^n^te Fourier transfonn of ^ equalizer 
^response to said digital baseband signal; 

^3p£Gcatus Jor;^^ discrete |^0TOei:^1imsf^^ 

portions of said digital basebarid 31 window movinja^rou^'fi 

v ^nmdlv wifeom substariti an ade^pftive ^ of wei^Mng coefficients for use%y 
said^aidc of multipliers: 
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a sjmfthesizer^iler coniiected fori^eiving said set of pxiducts Scorn said bank of 
muitipiie^ and for generatiiag tiiierefronj said equ^izer response as the inverse discrete Fourier 
transform of said discrete Fourier transfonn of said egnalizer response described by said set of 
vproducts; 

a decimation filter connected for re-sanpling said eguaiiizer re^onse supplied from said 
synfliesizer i51ter to generate as a decimation filter re^onse an equalized digital basd)ai^d sigpal 
re-^sampled zt said presciibed baud rate; and 

decoding apparatus connected for decoding said decimation filter response to recover a 
data stream. 

25(cu!Texidy amended). Hie claim 24 receiver appar^iis, ikriher compming said 
a ppargytos for generaafing said adaptive set of weiiglitiTm coefficients for use by said bank of 
multipliers comprises: 

apparatus for computiaig fli e discr e te Fouri e r transforms of succ e ssiv e pordons of e ach 
data fi € ^d of said digkal!baseband s i^d, as suf^iiedl^y said demodulator arid ov e rsarnpiing 
aricdog to digitail conversion circuitry; 

estimation circuitry xesj>onsive to ^d decimation fiker jesponse for generating a 
ov^rsampling-rate estimal^ion4)fft^ sigpM inaccor^bnce which 

said selected one of said single-caxrier digital modulalion signals was generated; 

apparatus for confuting #ie discrete Fourier transforms of successive portions of said 
oversan^ling^rate estimation <jf the ba^ wi^ whidi 

said selected one of said single-carrier digital modulation signals was genei^ited, v^ich 
success! veporfions of said oversampling-rate es^5maiion of iSie baseband <^itai modulating 
signal correspond wift respective ones of said successiye portiQns of s^^ signail 
4ised for confuting discrete Fourier tr^sfcmns in s^^ apparatus for computing flie discrete 
Fourier transforms of successive portions of said digital baseband signal; 



4 



Atty. Dkt. # ALRL03A 



Prrfiminary AmendmeiU 



PATENT Ai^, # (^/823,5(K) 



Feadroniy memory ^^^fo^ storing a discrete ^Fourier transform characterization of i^a! 
<aiaanei response; 

con^uler circuitry for generating dist^ of 
wei^ting coefficients, throu^ tenn-by-con^S|K>nding-term muMplicairion of ea<3i of said 
discrete Fourier transforms of successive j>ortions of said oversampWng-rate estimation 6f flue 
baseband digital moduiatmg signal ly said discrete Fo^ner%ansfi:>rm characteri 
reception cJiannel^^onse as read fix)m read-only memory, fbllowed% 
^^nn4byrCon*esponaing-tenn icfivision df resiaJingprodiK:ftennsl)y&e discrete S^ouner 
la^sform fiom die ^por^ bas^lmnd signal con^g^onding av^^ to said 

suoeessiveportion of said oversanyrfing-rate estimation of Iflie baseband dig^lal modlliafing 
si^aJ used for generafeg said discrete Fourier Iransfonn^^fe 
teain^-con^sponding^enn mulupli^^ 

^Fourier transfi>rm descriptions of said adaptive set of wei^fing coefficients; and 

avbank of digital lo\>pass filters for smoothing r^pective resulting terms of said 
successive discrete Fourier trmisform descriptions df said adaptive set of wei^ting coefficients, 
to generate respective lowpass liter responses applied to said taiiJc of muMpliers as said 
adaptive set of wei0itin^coefl5cients. 

26(cuiTTOtly amraded). The claim 24 receiver ^para^s, fiirfc e r comprising: v^erein said 
apparatus for generating said adaptive set of wei^ting coeMcimts for use l>v said toik of 
muitipliers comprises: 

xipparatus for computing Ifae discr e t e Fourier transforms of succeGsiv e portions of e ach 
data fii^ld of said digitej baseband signal, as supplied by said demodulator and oversanq)Iing 
andlog^o-digital conv e rsion circmtr>^; 

estimation circuitry responsive to said decimation filter response for generating a 
Nyquist-fflitered oversampiling-rate estimafion of flie baseband digit£il modulating signsil in 
accordance Avidi which said seiiected one <if said singie-carrier digite^^ was 
generated; 
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aj^JuraUis for computing liie d of successive portions of said 

Nyquist-filtered oversanipliflg-rate estoation 6f the baseband distal modulating signal in 
accordance with wfeich said selected one of said single-carrier digital modulation .^^^ was 
generated, which successive portions of said Hyquist-fiitered oversamplingr^^ 
l>asd)and distal modulating signal correspond wilfc respective ones of siaid successive portions 
of said digita!t>aseband signal used f^^^ f^ourier transforms in said af^ai^s 

for computing the discrete Fourier transfonns of successive portions of said digital baseband 
si^al; 

computer ckcuitry for generating discrete Four i 
wei^ting coefficients, flarou^ tenn-^by-corresponding4erm division of eadi of the discrete 
Fourier IransfonM of successive portions of said^^^^^^^ 
of lie baseband dip^ 

portion of said digital baseband, fliereby generating one of successive discrete Fourier transfonn 
descriptions of said ada ptive set of wei^ting coefHcients; and 

a hank of digital lowpass filters for smoothing respective resulting terms of said 
successive discrete Fourier ttansfonn descrqrtions of said adaptive set of weighting coeffic ients 
to generate respective lowpass filter responses applied to said b^k of mtritipliers as said 
ad^^ve set of weighting coefficiente. 

27(current!y amended). Receiver apparatus for digital signals of a prescribed baud rate 
transmitted by respective anaplitude-moduiated radio^frequency carriei^ Ihrou^ a medium 
subject to multipatii distortion, said receiver apparatus comprising: 

a receiver front-end connected for responding to any selected one of said digital signals 
transmitted by respective anapliiude-modula^ mdio-fi^ue^^ carriers throu^ a medium 
subject to multipalh distortion, to generate an amplitude-modiflate^ intenne<fiate-frequency 
earner that is ampHtude-modulated in accordance witii said selected one of said digital signals 
and any. multipath distortion Iheredf; 
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analog-todigita! conversion circuitry connected to receive as its respective input signal 
said amplitude-modulated intejme<^ carrier fronni said receiva:^ fi^t-end and to 

supply, at an oversampiing rate hi^er than said prescribed baud ra^e, a digitized 
an^litudermodulated intermediate-frequency carrier; 

an analy^^r filter for generating discrete Fourier transform transforms of successive 
poitionsrofsaiddi^tized an^iitude-modu^ anMyzer 
filter connected to receive said amplitude-modulated intermediatcrfr^ said 
receiver jfront-end; 

a bark of muMpliers for muitiplying the terms of each said discrete Fourier fransfomi of 
said angditude-modtdated iritennediate-frequency canier, term % term; by respective ones of B 
an adaptive set of weij^dng coefficients to generate a set of products describing #3ie discrete 
Fourier ?temsform of an equalizer response lo said amp^litude-modulated intermediate-frequency 
cama", 

^paraius for generating, in response to the discrete Courier transforms of successive 
portions of said amplitude-modulated intermediate-frequency carrier that prov ide a sampling 
window moving tfarougil time generally vyifliout siibstanti^l intemiption, said adaptive set of 
weigjiting coeffidents for use by said bank^f multipliers; 

a synthesizer filter connected for receiving said set of products from said banlc of 
multipliers and for generating tiierefrom said equalizer response as the inverse discrete Fourier 
4ransfonn of said discrete Fourier tr^sform of smd equalizer respcmse described by said set of 
products; 

digitai synchrodyne circuitry connected to receive said equalizer i^spbnse from said 
synthesizer ifiiter and to supply a digital b^eband signsil at an oversampling rate hi^ier ttian said 
prescribed baud rate; 

a decimation filter connected for re-sampiing said <ligital baseband signa! supplied from 
said demodulator and oversampling analog-to-digital conversion circuitry, to generate as a 
decimation filter response an equalized digitalbaseband signal re-sampled at said prescribed 
baud rate; and 
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decodiflg apparatus connected for decoding said decimation 'Mter response to rwov^^ 
data strcOTi. 

28(cuiTently amended). Hie claim 27 receiver apparatus, furflier comprising: wherein said 
appamtus for generating said successive sets of wei^liing coe^deiite for iise^^^b^ said bank of 
muifipli^ comf^ses: 

apparatus for computing tl^ e discreto Fourier tmnsforms of imccessiv e portions of each 
data fi€ild of said digitized omplitudc modiilatod iiitormediate - frequency carri e r, said analog to 
digitcfl conv e rsiomi circuitry b e ing conn e cted to supply said digitiz e d amplitud e modulat e d 
int e rmediate :fi:equenoy can:iertosaid fl|3paratu s forcon^ of 
succ e ssive portions of each data fi e ld of said digitized an>plitude modulated int e nnediate 
frequency carri e r; 

estimation circuitry responsive to said decimation filter response for generating an 
oversampling-rate estimation of the basd)and digital modul^ing signal in accore^ice wifli wliich 
said selected^ne c*f said single^carrier digitel moduiatidH sigpals w^as gen^ted; 

a balanced amplitude modulator for modulating an oversamplmg-rate digital signal 
descriptive of an unmodulated interaiediate- frequency canier by said oversanif^ling-rate 
estimafion of the baseband digital modulating si^al in accordance with which said selected one 
of said sin^e-carrier digital modulation si^ais was ^nerat^ diereby to generate m 
oversampling-rate digital signal descriptive of a suppressed-canier double-sideband signal; 

an ideal-channel-response vestigial-sidd)and filter for supplying a 
vestigiai-sideband filter response to said oversampling-rate digital signal descr^tive of a 
suppressed-carrier double-sideband si^al supplied to said vestigial-sideband filter as its 
respective input signal by a connection from said balanced ampiitude modulator 
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a fijiliier analyzer filter for eomputing discrete Fourier transforms of successive portions 
of said vesti^al-rsideband filter response, which successive portions of said vestigial-sideband 
filter response correspond with respective ones of said successiveportions of said 
mnpHtude-mGduiated intermediate-ftequency carrier used for computing said discrete Fourier 
transforms thereof; 

computer circuitry for generating discrete Fourier trans^^ 
weighting coefficients, Ihrouj^ term4>y--coiTesponding-tenB division of each of the discrete 
Fourier transforms of successive jportions of said vestigial-sideband filter response by ^ 
discrete Fourier transform of die corresporid mg portion of said digitized anqsiitude-modulated 
intermediate-fi^uency earner, Iher^y generating one of successive discrete Fourier transfonn 
descriptions of said adaptive set of wei^tmg coefficients; and 

a batik of digital lowpass filters for smoodiing respective resulting terms of said 
successive disa"ete Fourier transfonn descriptions of said adaptive set of wei^ting coeSficiCTts 
to generate respective iowpass filter responses applied to said bank of muMpliers as said 
ad^tive set of weighting coefficients. 

29(new). Receiver apparatus for digital sisals of a prcscribed baud rate transmitted by 
respective amplitude-modulated radio-frequency earners through a^m subject to multipath 
distortion, said receiver apparatus comprising: 

a receiver front-end connected for responding to any selected one of said digital signals 
transmitted by respective ampli^de-modulated mdio-frequency cairim throu^ a medium 
subject to multipafli distoition, to generate an ampfitude-modiilated intermediate-frequency 
carrier^at is amplitude-modulated in accordance witfi said selected one of said digital sisals 
and any multipath distortion thereof; 
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a first ad^five digital filter having a kernel composed of wei^ting coefficients that can 
be adjured, said fest adaptive digto^ supplying first ads^tive fiiter response 

to said amplitude-niodulated intermedial^ carrier as amplitude-modulated in 

accordance wilh said selected one of said digital signals; 

^paratos for computing respective discrete Fourier fransfonns re^onsive to successive 
poitions of said ampHUide--mpaulated intermediateT^^ 

in accordance with said selected one of said di^tarsi^als and a^ distortion hereof, 

said successive portions of said ampUUide-modulated intermediate-frequency carrierproviding a 
sanqjling window moving through time generally without subsitaritial interruption; and 

apparatus for computing the weighting coefficients of said adaptive filter so as to 
suppress first adaptive filter response arising from the anapiitude of said aniplitude-modulated 
intermediate-frequency carrier being modulated in accordance with multipatii distortion of said 
selected one of said digital sisals, v\^th the computations of said wei^ting coefficients bdng 
based on said discrete Fourier tmnsforms of said successive portions of said 
amplitude-modulated interaiediate-frequency carrier providing said sampling window moving 
flirough time. 

30(new) . The claim 29 receiver apparatus, wherein said sampling window moving continually 
in 4ime is a sliding window Aat generally advances a given nuniber of samples at a lime. 

3 i{new). I%e claim 29 receiver apparatus, wherein said sampling window moving continually 
in €me generally moves block4>y-^l>iock over contiguous successive porficais of said 
anipiituder^moduMted intermediate-frequency car^ 
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32(new). I3ie eiaini 29 receive apparatus, Avherein S2ud iSrst adaptive digital fiiter is a 
baseband fflter; and wherein said receiver apparatus furttier coinprises, within said apparatus for 
computing discrete rFourier transfomis responsive to sutxessive portions of said 
rnnplitude-modulated intennediate-frequeflcy carrier Ihat is amypliftide-modulated in accordance 
vnlk saSd selected one of said digital signals and any multipath distortion: 

demodulator and oversampiing anaiog^o-digitai con 
receive said arnpiitude-modulated intCTnedjaite-fireguency earner from said receiver front-^nd 
and to supply a digitai baseband signal sampled at an ovei^ampling mte higiier than said 
prescribed baud rate, which digital basd^and sign^ applied as a respective input signal to said 
^ii^ adaptive digital filter; and 

apparatus for coniputing said discrete Fourier transforms from successive portions of said 
digital baseband signal, which successive portions of said digital l^^band signal respectively 
result from demodulation of saiid successive portions of said amjplitude-modulated 
intermediate-frequeney carrier, said demodulator and overs^npling analog-to-digitaii conversion 
circuit being coimected lo siq>ply said digital baseband signa! to said apparatus for con^)utii^ 
said discrete Fourier tnmsfonns from successive portions of said digital baseband signM. 

33(new). The claim 32 receiver apparatus, wherein the kernel of said adaptive filter has 
weij^ting coefiScients at intervals correg>onding with inte^^l nunibers of lialf cycles of said 
oversampiing rate, said receiver apparatus foxier coniprising: 

a d^imation filter connected for re-san^ling said first ad^tive filter response to 
'g€^emte, as a decimation filter response, a digital baseband signal re-sampled at said prescribed 
baud rate; and 

decoding apparatus connected for decoding said decimation filter response to recover a 
data stream. 
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34(new^ . Hie ciaim 33 receiver afparaUis, as constructed for the reception of 
vestigia^sideband (figitd television broadcast signals, wherein said decoding apparatus 
comprises: 

treliis decoding apparatus for decoding said decimation filter re^onse to generate 
trellis-decoded data, said trellis decoding a}^aratus being connected to receive said decim^ion 
^filter response irom said decimation filter; 

a data de^interieaver for de-interleaving convolutional interleaving in said treliis-decoded 
data to generic a data de^interleaver response, said data de-interleaver being connected to 
receive said teeilis-decoded data &om said frelUs decoding apparatus; 

Reed-Sdlomon eiTor correction circui&y for coirecting errors in smd de-interleaver 
response to recover randomized tiata, said Reed-Solomon error correction circuitry being 
connected to receive said data de-interleaver response from said data 
de-intefleaver; and 

a data ^de-^andomize^ for den^andomizing said randomize data to recover a transport 
stream for api^cation to a fuller portion of said receiver app^^tus* 

3 5(new). 13ie claim 33 receiver apparatus, v^erein said apparatus for computing the wei^ting 
coefficients of said adaptive filter comprises: 

estimation circuitry resjjonsive to said decimation filter response for generating an 
oversampling-rate estimation of &e baseband digi^l mcwlulating signal in accordance with which 
said selected one of said amplitode-modulated radio-frequency carriers was generated; 

apparatus for computing d^e discrete F 
oversampling-rate estimaSion of^e baseband di^taf modulating sig?iai^i^ accordance with which 
said selected one of said aniplitude-modiilated radio-frequency carriers was generated, 
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AA^iich successive portions of said oveisanipimg-rate estimatiGn of flie baseband distal 
4»odulaSmg si^d correspond wife respedSve ones of smd successive portions of said digital 
baseband sigaal used for computing discrete f^ourier transforms in said apparattis for computing 
title discrete Fourier transforms of successive portions of said digitai!i)aseband signial; 

read-only memory for storing a discrete Fourier teansform characterization of ideal 
channel response; 

computer circuiby for generating discrete Fourier transform characterizations of ttie 
actual reception channelv1hrough tenn-by-correspondii^4er^ 

discrete Fourier transforms of successive .portions of said oversampling^rate estimation of ttie 
^>aseband digital modulating si^al by said disci^te Fourier transform characterization of ideal 
reception channel response as read from read-only memory, follov^ed by 
term4)y-corresponding-tenn division of tfie resulting product terms ty the discrete Fourier 
transform of the portion of salid digital baseband signal corresponding with that said successive 
portion of said oversampling-raite estimation of the baseband digital modulating signal 
^generating said discrete Fourier transform thereof used in saiid term-by-correspondmg-term 
muitiplication, followed by inverse discrete Fourier transformation of the resulting quotient 
tciTOS to generate one of a set of successive inverse discrete Fourier ta^sforms; and 

a bank of digital lowpass filters for smoothing the terms of said successive inverse 
discrete Fourier transforms to specify the wei^ting coefficients in &e kernel of said adaptive 
filter. 

36(new). Hie claim 35 receiver apparaitus, v^herein said estimation circuitry comprises: 

a data slicer connected to receive said decimation filter response from said adaptive filter 
and to supply a quantized decimation filter response; 

a symbol coder for recoding said quantized decimation filter response into a 
baud-rate estimattion of the basd>and digital modiilaiting signail; and 
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an interpolation friter of a type &at substantiallypreserves in its ou^ut signal tfie system 
fijnction de^^ribed m its ii^pit siga^t:; said inteipcii^ion filter connected for receiving said 
baud-rate estimation of ttie baseband digital modulating signal and for supplying said 
oversanq>ling-rate estimation of tfie basd>and digital modulating signal to said apparatus for 
computiiig the discrete Fouri^ transfonns of successive poitions of said ov^OT^iing-rate 
estimation of flie baseband digital modulating signal in accordance wifli which said selected one 
of said amplitude-modulated radio-firequency carriers was generated, 

37(new), Hie claim 35 receiver apparatus, wherein said estimation circuitry comprises: 

a trellis decoder also mcluded within said decoding apparatus connected for decoding 
said decimation filter re^nse to recover a data stream, said ^llis coder connected to receive 
^id decimation filter response from said adaptive filter and to supply preliminary estimates of 
symbol vailues as well as a trellis decoder response; 

a symbol coder for receding said preliminary estimates of symbol values supplied from 
said trellis decoder res^ponse, to generate a baud-rate estimation of the baseband digital 
modulating signal; and 

an inteipolation filter of a type that substajitially preserves in its output signal the system 
function described in its input signal, said interpolation filter connected for receiving said 
baud-rate estimation of the baseband digitai modulstting signal and for supplying said 
oversampling-rate estimation of the baseband digitaimodul^ng signal to said ^paratus for 
computing tt>e discrete FouiS^transfi of successive portions of said oversampiing-rate 
estimation of fee baseband digital modulating signal in accordance with which said selected one 
of said ampiiitode-modulated radio-frequency carriers was generated. 
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38(new), The claim 35 receiver apparatus, wherein smd apparatus for computing the discrete 
Fourier transforms of successive portiom of each data field of said digitalS>asehand signal is of a 
type using a sliding windo w of said digital baseband signal f^^ 

said q)paratus for computing iht discrete Fourier transforms of successive portions of said 
oversanq)Hng-rate estimation is of a t>pe using a sliding v^ndow of said oversampling-rate 
estimation for such con^putaticm. 

39(new). fhe claim 33 receiver apparatus, wherein said appm^atus for computmg the 
wei^ting coefficients of said adaptive filler comprises: 

estimation circuitry responsive to said decimation filter response for generating a 
Nyquist-filtered oversampiing-rate estimation of the baseband digitsambdiiiating signal in 
accordance wth which said selected one bf said ampHtude-modulated radio-frequency carriers 
was generated; 

apparatus for computing the discrete Fourier transforms of successive portions of said 
Nyquist-filtered oversampling-rate estimation of flie baseband digital modulating signal in 
accordance with which said selected one of said amj>litude-m<^ulated radio-frequency carriers 
was generated, which successive portions of said Myquist-filtered oversampling-rate estimation 
of the baseband digitsfl moduiaiingsignMcon^espond wi& respective ones^b^ 
portions of said digital baseband signal used for computing discrete Fourier transforms in said 
^paiatus for computing die discrete Fourier transfonns of successive portions of said digital 
t>asehand signal; 

computer circuitry for generating discrete Fourier transform descrjpfions of Ihe^emel 
desired in said adaptive filter teou^ tenn-by-corresponding-term division of each of the 
discrete Fourier transforms of successive poilions of said Nyqufist-filtered overeampling-rate 
estunation of the baseband digital modulating signal ;by the discrete Fourier transform of flie 
corresponding portion of said digital baseband signal, and thereafter generating inverse discrete 
Fourier transforms of said discrete Fourier transfonn descriptions of the kernel desired in said 
adaptive filter; and 
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a4>ank of digitd lovvpass fi^te inverse discrete Fourier 

traasforms to specify ifee weiipiting coefficients in tibe Jcerael of said adaptive filter. 

40{new), The claim 39 receiver apparatus, wherein said estimation circuitry comprises: 

a data slicer connected to receive 5aid decimation filter response firom said adaptive filter 
and to suj^ly a quantized decimadon filter response; 

a symbol cod^ for recoding said quantized decimation filter response into a baud-rate 
estimation of flie baseband digital modulating si^ati; and 

an interpolation filter connected for receiving said baud^rate estimation of the baseband 
digital modulatmg sipiai and supplying said Nyquist-fiitered oversampiing-rate estimation of ^flle 
ibas^and digilsyi modulating signal to said apparatus ft>r compufing liie discrete Fourier 
transforms of successive portions of ^d Nyquist-fillered oversam|ifing-rsae estimation of Itoe 
baseband digital modulating signal in accordance with v^hich said selected one of said 
^plitude-modulated radio-frequency carriers was generated, 

41 (new). Whe claim 39 receiver apparatus, vi^erein said estimation circuitry comprises: 

a trellis decoder also included within said decoding apparat^ 
said decimation ftiterresponse to recover a data stream/said^^^^^ coder connected to receive 
said decimation filter response fi-om said adaptive filter and to supply preliminary estimates of 
symbol values as well as a treilis decoder response; 

a symbol coder for recoding said preliminary estimates c)f symbol values sillied from 
said trellis decoder re^Kmse, to generate ai^aud-r^e esfimation of flie baseband dig^itel 
modulating signal; and 
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an interpola^cm iilter comected for i^ei\%ig 5aidl>aud-^ 
digital modulalia^ signal :and siippilymg saidMyqmst-fil^ oversas^iiag-r^e estimation of the 
/S>aseband distal modulating signal to ^id afg>aratus lor compiftir^ flie discrete^otmer 
*ransfi>rms of success! vefK>rf estimation of flie 

t>as^band ifigit^l mo&^ai&ng signal in accordance \^^th^icJi said selected one 6f said 
ampiit^de-modulated radio-fequeney carm was generated. 

42(new). 31ie claim 29 receiver appara:tus; wherein said first adaptive digital filter is ia 
baseband #Iter connected ?for responding to a real component of a digitaibaseband sigjisii; and 
\S^herein said receiver sf^paratus lurBier compri^ wittiin said apparatus for confuting discrete 
Fourier transiftyiTOS Tesponsive to successive portions of said ampHtode-modulated 
inteimediate-frequency x:arner that is ampiitude-moduiated in accordance with said selected one 
of said digital signals and any multipath distortion: 

a controlled Qsciiiator for generating in-phase aiid qiiadrato^ oscillations, the 
foquency Md phase of w4ii an automatic frequency and piase 

control si^al; 

a first mixer connected for mixing said amplitude-modulated intermediate-frequency 
carrier supplied from wceiver front-end with said in-phase osciHations to generate a first niixer 
response; 

a first analog ^iowpass filter connected to receive said first mixer response as a respective 
ii^)ut signal and to sujgily an analog in-phase baseband sipi^ in response thereto; 

a fiist anaiog-to^digital converter connected for digitizing said analog in-phase b^eband 
signal to generate an digital in-ph^e baseband signal sampled at an oversmnpiing rate M^er 
tiiian said prescribed baud rate and applied to said first adaptive digital filter ^ its respective 
input signal; and 
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^^paratus for computing ^aid discrete Fourier transfoims from successivepoitions of said 
4igitai in-phase%asebaad signal which suc^ssive^jortioBS of said4^^ in-phase baseband 
signal wspecliveiy i^i^ #om demodulation of said successivei])ortions of said amplitude- 
modutoed intermediate-frequmcy carrier, said first analpg-rto^igiM converter being connected 
to si^ly said di^tsS in-jtoase baseband si to said appar^us for comp^ng said discrete 
Fourier Iransfbnns from successive |>ortions of said digits in-phase basebmid signal. 

43(new). Ihe daim 42 receiver apparatus^ Wherein said apparatus for conq>uting the 
discrete Fourier transforms of successive portions of each data field of said distal baseband 
sigpai is of atype using a sliding window of said digital'^seband signal for such computation, 
and wherein said ap3>amtus for computing die discrete Fourier transforms of successive portions 
of said ^yguist-fihered oversampiing-rate estimation is of a type using a sliding window of said 
Nyquist-Mtered oversani|iling-rate estimation for such computation. 

44(new), The c!aim 42 receiver appmatus cons&iicted for the reception of a selected one of 
single-c^ier digital modulation signals corresponding to said digital signals transmitted by 
respective amplitude-modulated radio-frequency carriers, frirttier comprising: 

a second mixer connected for mbdng said amplitude-modulated intennediate-frequency 
carrier supplied from receiver front-end with said quadrature-phase osciiiations to generate a 
second mixer response; 

a second analog lo^^pass filt^ ccmnected to TCceive said second mixer response as a 
respective input signai and to supply an analog quadrature-pfease baseband sig^ial in respcmse 
^thereto; 

a second analog-to-digital converter connected for digitizing said analog 
quadrature-phase baseband signal to generate a digital quadrature-^^ signal sampled 

at said oversampling rate M^er than said prescribed baud rate; 
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a second adaptive fiito" of having a kernel composed of weigjbting coefficiente that can be 
a^usted to%e similar to said^cemel of said Iksi ^ptive digital filter^ said second 
analog-^to-digital converter being connected to said second adaptive filter for applying said 
digital quadrature-phase baseband signal to said second adaptive fiit^ as a its respective ii^ut 
signal, said second adaptive ifilter supp^lying a second first adaptive filter response to its input 
^graa3 as convolved with said Icernel of said second adaptive digital filter; 

a digital-to^analcg converter connected to receive as its respective input signal said 
second ad^tive filter response fiK)m said second adaptive filter and connected to suppfly an 
analog second adaptive filter response; 

a third analog lovvpass filter connected to recdve as its respective input si^al said analog 
second adaptive filter rei^nse ifrom said di^al-to-analog converter and to supply a lhird analog 
iovspassiilter response:&er€ifix>m to said controlled oscillator as said automatic fi^quency and 
fihase control si^ial; 

a decimation filter connected for re-sanipling said first adaptive filter response to 
generate, as a decimation filter response, an in-phase digital baseband signal re-sampled at said 
4>rescribed baud rate; 

decoding apparatus connected for decoding said decimation filter response to recover a 
data stream; 

estim^on circuitry responsive to said decimation filter response for generating an 
oversampling-rate estimaiion of ^e baseband digital modiiiaidng signM in accordance witti which 
said selected one of said single-earner digital modulation signals was genemted; 

appar^s for computing the discrete Fourier transforms of successive portions of said 
OA?ersan^mg-rate estmiation of ^e baseb^d digital modulati^^ signal in accordance wi& which 
said selected one of said single-carrier digital modulation signals was generated, which 
successive porfions of said oversampling-rate estimation of the baseband digital modxilatiiig 
signal correspond with respective ones of said successive portions of said digital baseband signal 
used for computing discrete Fourier transforms in said apparatus for coniputing the discrete 
Fourier trmisforms of successive portions of said digital baseband signal; 
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computer circuitry for generatk^ discrete Fourier transfonn characteri2ations of the 
mtml reception cbaime! .tiHX>u^^ term Ay-coiTCS|x>nd^ of each of ithe discrete 

i^outier transforms of successiveportioiis said ovei^ampiiiig-rale estiination of iflie baseband 
digital modul^ing sigaal by the discrete Fourier transfonn of the corresponding portion of said 
digitsii baseband signal, Ihereaft^ gCTerating discrete 3^^^^ bf die 

Iceme! iJesired in each of said first said said second Captive filters through 
tenn-by-corres|K)nding--term division of eadi of ttie discrete Fourier transform characterizations 
of the actuairecq)tion channel by a discrete ^ 
reception chajmd, and thereafter generating 

Fourier transform descriptions of the kernel desired in each of said fu^ and said second adaptive 
fihers; and 

a bank of digital lowpass filtei^ for smoothing &e terms of said inverse discrete Fourier 
tiansforms to specify &e we%hting coef& 
adaptive filters. 

45(new), Ihe claim 29 receiver apparatus, fiuAer comprising: 

analog4o-digitai conversion circuitry connected to receive as its respective input si^al 
said amplitude^modi&ted inlermediate-fi^uen earner from said receive front-end and to 
Sig3ply,:at lan ovei^an^hng^r^ jate, a digitized 

amplitude-modulated interniediate-frequency carrier apph respective input signals to said 
fet £uJaptive digitat^filter am! to said j^aratus for competing di^a^^ 
responsive to successive portions of said amplitude-modulated intennediate-ftequency c^ier 
/that is amplitude-mod^ated in accordance wi& saiid selected one of said iifigital sisals and any 
muitipath distorfioh thereof; 

a digital controlled oscillator for supplying at said oversampl^ 
of in-phase oscillations and quadrature^phase oscillations, the frequency and phase of which 
oscillations are conteolled by an automatic frequency and phase control si^ial; 
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digital syndirodyne circuiHy for supplying a digital baseband signal in response to said 
first adapfive filter response, said adaptive filter connect^ to apply said first adaptive filter 
res|K>nse to said digital synchrodyne circuitry as a respective input signal titiereof, said digital 
controlled oscillator connected for supjplying said descriptions of said in-phase oscillations to 
said (^gitalsyndhro^^e circuitry for syndirodyning witii said first adaptive filter re^onse to 
generate a reial component of said digital baseband signal at said oveisainpl ing rate, said 
conlrailed oscillator connected for supplying said descriptions of said quadramre-phase 
osciiiations ix> said digital synchrodyne ckcuitry for synchrodyning wifli said first adaptive filter 
response to generate an imaginary component of said digital baseband si^ai at said 
oversamplii^ rate; 

a di^tal lowpass filter connected to receive said ima^ary component of said digital 
bas^and s%iai fi^om said digital syncteodyne circuitry ^^a^ connected to su|^y its lov^ass 
filter response to said conta)fled oscillator as said automatic irequency and phase control si^al; 

a d^imation filter connected for re-sanipling said real component of said digi tal 
baseband signal supplied Scorn said digital synchrodyne circuitry to generate, as a decimation 
filter re^onse, a real component of digital baseband signal re-sampled at said prescribed baud 
rate; 

decoding apparatus connected for decoding said decimation filter response to recover a 
data stream; 

estimation circuitry responsive to said decimation filter response for generating an 
ovej^ampling-rate estimation of^lbe-baseband digital modulating si^al in accordance with whidi 
said selected one of said singJe-^carrier digital modulation signals was generated; 

a balanced amplitude modulator for modulating an oversampling-rate digital signal 
descrq)tive of an unmodulated intermediate-fiequency carrier by said oversampling-rate 
estimation of tiie %aseband^gital modulating signal in accordance widi which said selected one 
of said amplitude-modulated radio-fiequency canieis was generated, fliereby to genmte an 
oversampling-rate digital signal descriptive of a suppressed-camer double-sideband signM, 
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sm3 baiaBced amplittide moduiator connected to Teceive digital descriptions of oscillations &om 
said digital controlled osclJlator as said oversampling^rate distal signal descriptive of iie 
nnmodulated iritermediate^freguency carrier; 

an ideal-chamel-response vesti^ai-sideband fi^^^ vestigial-sid^and 
filter response to said oversam|iling-fate digital slgnai descriptive of a syppressed-carrier 
douWe-sideband si^al supplied to said vestigial-sideband filter as its respective input signa! by a 
connection from said balanced ^pfitude modulator; 

apparatus for computing di^rete Foiirier transforms of successive portions of said 
vestigial-sideband filter re^nse, vdiich successive portions of s^d vesti^al-sideband filter 
response coirespond wife respective ones of said successive portions of said 
amplitude-modulated intermediate-fi^quency caiTi 
transforms dieredf; 

compiiter circuitry for generating discrete f^ourierlransfoitn descriptions of Ihe'kemel 
desired in said first adaptive filter teou^ tenn-^by-coirespondm^ division of each of flie 
discrete Fourier transforms of successive portions of said vestigial-sideband filter response by 
tlie discrete ^urier tmnsftnin of tbe coiTe^nding;|>ortion of said amplitude-modulated 
inteatnediate-frequency carrier, and theresifter generating inverse discrete Fourier transforms of 
said discrete Fourier transform descriptions of the fcemei desired m said first adaptive filter; and 

a bank of digital lovypass filters for smoothing the tenns of said inverse discrete Fourier 
transforms to specify ftie wei^ting coeffic'i^^ 

46(new), Receiver apparatus for single-canier digital modulation signals of a piescribed baud 
rate teansmitted by respective amplitudcTm^ carriers tiirou^ a medium 

subject to multipath distortion, said receiver 2^^^ 

a receiver fi-ont-end connected for responding to any selected one of said single-carrier 
digital mcKtulation signals transmitted at radio Ireqnencies, thereby to supply a converted digital 
modulation signal at intermediate fiequencies; 
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demodiflator and over^sanplmg anai<^rto^digita3 conversion circuitry connected fo^ 
responding to said converted digitel modulation signa! to supply a iirst digital bas^tend sigoai 
and a second digital baseband signd, said ^^^^^ 

synchrodyning said converted digital modulation signal with an intermediate-frequency carrier of 
a leading first fanasing, said second digital baseband sij^alresuiting syn^odyning said 
converted digital moduMon signal with an intermediate-&equency cmrier of alagging second 
phasing in quadrature with said leadi^^ rdative lead of said fijret phasing of 

tntennediate^frequency carrier suid the relative lag of said second |ihasiiig of said 
inteimediate-fi^quency carner^^b^ in response to an automatic frequency and phase 

control si^ial; 

fii^ and second adaptive filters, each having a respective kernel composed of wei^ting 
coefficients that can -be adjusted, said first adapfive filter connected to receive as its respective 
input signal said fii^t digital baseband signal si^lied iby sdM demodulator ^ oversani|3ling 
analog^o-digital conversion circuitry, said first adaptive filter connected to supply a first 
ad^five filter response to its respective input signaB, said second adaptive filter connected to 
receive as its said respective input signal said second digital baseband si^aal supplied by said 
demodulator and oversampling analog-to-digital conversion circuitry, md said second adaptive 
fiiter connected tosiq)ply a second adaptive filter response to its respecfive input signal; 

a first decimation filter connected for re-sampling said first ad^tive filter response to 
genei^te, as a first decimation filter response, Ae first digital baseband signal r^-sampled at said 
^rescnbed baud rate; 

a second decimation filter connected for re-sampling said second adaptive filter response 
to gener^e^ as a sec<md decimation filter response, the second dig^ 
at said presciibed baud rate; 

a first adaptive-filter-fcemel computer for corrgsutmg the wdghting coefficients in flie 
kernel of said first adaptive filter, said first adaptive-filter-kemd computer connected to receive 
said first decimation filter response and to receive said first digital baseband si^al supplied by 
said demodulatcM: and ovej^amplinganai^^^ 
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a second adaptive^filter-kemel computer for computing the weighting coefficients in the 
kernel of said first ad^tive filter, said second ad^xtive-filterTkernei campitter cojmected 
receive said second decimation filter response md t^ said second digital basd)and signal 

supplied% said demodulator and oversampting anaiog-to-digital conversion circuitry; 

apparatus for recovering a data stream from an equalized in-phase digital modulation 
signallhat is fonned by combining said first decimatibn filter response and said second 
decimation filter response in a fii^t way ; and 

^paratus for recovering said automatic frequency and phase coiita'ol sigpal from an 
equalized quadrature-phase digital modulation sigfiail that is fonned by combining said first 
d^imalion filter response and said second decimation filter r^ponse in a second way, one of 
said iirst and second ways of combining said i&rst decimation filter response and said second 
decimation fiber response beix^ additive in nature and^e oSier being subtractive in nature. 

47(new). Hie claim 46 receiver apparatus, wherein said fii^ adaptive-fiiter-kemel computer 
and said second ad^tive^fiiter-kemel computer are each of a type using discrete Fourier 
ft:^nsfoTTO procedures in its computations. 

48(new). 13ie claim 46 receiver apparatus, wherein saiid fii^t adaptive-fiiter-kemel compute is 
operable to compute ithe discrete Fourier transfoms of successive portions of said first digital 
baseband signal that provide a san^)ling window moving throu^ time generaily wilfeout 
substantial interrupitiQn, to quantize said first decimation filter response and generate flierefrom a 
first estimation of the Imse^tend digital modulating signal in accoMance with w&ich said se^lected 
one of said single-carriCT digital moduMion sign^s w^ generated, to compute the discrete 
Fourier transforms tjf portico of said first estim[atioit corresponding to said successive portions 
of said second digital baseband signal, to process the discrete Fourier transform of 
each portion of said first digital baseband signal with Jhe discrete Fourier transfonn of 
the corresponding portion of said first decimation ifilter response for generating a 
discrete Fourier i&ransform descriptive of tiie kernel desired in said first adaptive filter, 
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to generate die inverse discrete 

of the kernel desired in said Stst adaptive filter, and to generate the wei^ting coefficients for Ihe 
kernel of said first ad^tive filter by loyvpass SUering each of Ae terms of the inverse discrete 
Fourier tiransifoiTn Gif said discrete F ourier transform descriptive of the Itemel desired in said first 
adaptive filler, and \^^erein said second adaptive-fiiter-kernel compiiter is opei^bie to conipute 
:ftie discrete Fourier Iransfor^ of successive poitions of said second digital baseband signal that 
generally are cont^uous in time, to quantize said second decimation filter response and generate 
therefrom a second estima^on of the^^baseband digital modulating signal in accordance widi 
^?vMch said selected one of said single-carrier digital modulation si^ais v^as generated, to 
cojiipute ^e discrete Fourier transforms of portions of said second estimation corresponding to 
said successive j>oitions of said second digital baseband signal, to process the discrete Fourier 
Iransfbim of each pOTtion ^f said second di^taS baseband signal with ^e disci^e Fourier 
transform of ttie coire^nd ing portion of said second decimation filter response for generating a 
discrete Fourier transforai descriptive of tiie kernel desired in said second adaptive fdteryto 
^enerate^ inverse discrete J^ourier transfiMm of said discrete J^^ of 
■iBae kernel desired in said second adapdve filter, and to generate Ihe wei^tSng c<^^ for the 

kernel of said second adaptive filter by lowpass filtering each of the terms of the invert discrete 
Fourier transfonii<>f said discrete Fourier transform descr^^^^ of tiie^fcemel desired in said 
second adaptive filter. 

49(new). Receiver apparatus for single-carrier digital modulation signals of a prescribed baud 
rate transmitted by respective araplitude-modulat a medium 

subject to multipath distortion, said receiver apparatus comprising: 

apparatus for converfing a selected one of said singie-canier digital modulation sij^als 
transmitted at radio frequencies to an arnplitude-modulated 
intermediate-frequency carrier. 
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an analog-to-digital conveiter connected to jeceive as its respective input signal said 
aiigstitude^moduMea Mermediater^frequen^^ CM:ier from said apparatus for converting a 
selected one of said single-carrier digital tnoduiation signals and to supply, at an oversampUng 
rate Slider flian said prescribed baud rate, a digitized 
ampiitude-modulated intermediate-firequency carrier, 

a phase-splitter connected to receive as its respective input signal said digitized 
amplitude-modulated intermediate-^&equency carrier supplied from said analogrto-digital 
converter, said phase-splitter pper^le to supply orthogonal first mid second phase-splitter 
responses; 

first and second adaptive filters, each having a respective^emd composed of v^ei^ting 
coefficients^at can be adjusted, said first ad^tive filter ^c to receive as its re^ective 

input signd said first phase-splitter response supplied % said phase-splitter, said first adaptive 
filter connected to siq)piy a first adaptive filter re^nse to its respective input signal, said second 
ad^ive filter connected to receive as its said respective input signal said second phase-flitter 
response supplied by said -phase-splitter and oversanqjling analog^o-digita! conversion circuitry, 
and said s^ond ad^live filter connected to supply a second adaptive filter response to its 
resipective input sigpiil; 

digital syndirodyne circuitry connected for generating at said ovei:sang)ling rate a first 
digital baseband si^al by synchrodyning said first adaptive filter response wife an intermediate- 
fi^quency carrier of aieading fit^t leasing aid for generating at sa^^^ oversmnpling rate a second 
digital baseband si^al by synchrodyning said second ad^tive filter response wife an 
intomediate-feequency earner of a lagging second phasing, the relativelead of said fir^ phasing 
of said intermediate-fi^quQicy crniier andthe relative lag of said second fShasing of said 
intenneitiate-frequency carrier being adjustable in response to an automatic frequency ^d phase 
control signal; 

a first decimation filter connected for supplying a first decimation filter response 
generated by re-san^ling to said prescribed baud rate said first digital baseband signal generated 
by said digital synchrodyne circuitry; 
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a second decimation fOter connected for supplying a second decunation filter response 
generated 3?y re-^sampimg to said prescribed fcaud mte said second di^tai A>aseband si^ai 
generated1>y said digital synchrodyne circuitry; 

a jfet adapdve-^filter-^emel computer for computings 
kernel of said first ad^tive filter, said first adaptive^fiJter-kernd computer connected to receive 
said first decimation filter response and to receive said fet phase^sp^^ respcmse supplied % 
said'phase-splitter; 

a second ad^tive-filter4cernelcong>uter for computin coefficients in the 

kernel of said second adaptive filter, siaid second ad^tive-filter-kemel compiter connected to 
receive said second decimation filter response and to receive said second phase-splitter response 
siqjipliedtby said?0iase-splkter; 

^paratus for recovering a data stream from an equalized iuTphase digital modulation 
signaithat is fomed by combining said fii^t decimation filter response and said second 
decimscdon filter response in a first way ; and 

apparatus for recovering said automatic fi-equency and phase conlroi signal from an 
equalized quadrature-phase di^t^ modulation sigtid that is fonned by conibining said first 
decimation iilter response and said second decimation filter response in a second way , one of 
said first and second ways of combining said first dec imation filter response and said second 
decimation filter response being additive in nature and the other being subtractive in nature, 

50(new). Hie claim 49 receiver af^aratus, wherein said first adaptive-filter-kemel computer 
and said second adaptive-filter-lcemei computer are each of a type using disci^te Fourier 
transform procedures in ^ts cmnputafions. 
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51 (new). Ihe ciaim 49 receiver apparatus, v^erein said first adaptive-filter-keme! computer is 
Qperable to compute the discrete Fourier transforms of successive portions of smd first 
phase-splitter response that provide a sampling window moving through tmie generally without 
substani;^ mterruptiony to quantize said first decimadon filter response and generate ihereifrom a 
first ^mation of the baseband digital modulating signal in accordance wi& which said selected 
one of said single-camer^igital modulsaion sisals was generatedi, to generate a first 
re-moduiation signal by modiiJating said intermediate-frequency ca^:i^^ of said leading first 
phasing with said first estimati(Mi of Ihe basdband distal modulating si^a3 in accordance v^i&i 
which sak! selected one of said single-carrier digitai modulation signals was generated, to 
compute ttie discrete Fourier transforms of portions of said fust re-modulation signal 
coirespcmding to said successive pcations of said fu^ phase-splitter response, to process the 
disoete Fourier transfonn of each portion of said first {Aase-spiitter response with the discrete 
Fourier tonsfonn of the con^espondingpoition of smd first re-moduiation signal for generating a 
discrete Fourier transfonn descriptive of the kemeldesired in said first adaptivefilter, to 
g^erate the inverse discr^e Fourier transform of said discrete Fourier transfonn descriptive of 
^e kemeldesired in smd first adaptive filter, and to generic the weighting coefiicients fbr^e 
Icerad of said first ad£q>tive filter by lowpass fiher^ of ttie terms of ^e inverse discrete 
Fomier tiansform of said discrete Fourier transform descriptive of the kernel d^ired in said fiist 
ad^tive filter, and wherein said second adaptive-fiiter-kemel computer is operable to con^itte 
the^iscrete Fourier transfomis of successive portions o^f said second phase-splitter response that 
generally are coritiguous in time, to quantize ^d second decimation filter reg)onse jaid gmerate 
therefrom a second estimation of the baseband digital modidatia^ in accordance wifli 
wMch said selected one of said single-carrier digital modulation signals was generated, to 
generate a second re-modulation signal by modulating said Intermediafe^fi^uency carrier of said 
laggmg second phasing with said second estimation of the feasefcand digital modulating signal in 
accordance with which said selected one of said single-carriea: digital modulation signals was 
generated, to compute the discrete Fourier transfonm of portions of said second re-modulation 
signal corresponding to said successive portions of said second phase-splitter response, 
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to proeess iflie di^ete Fotaier transfGrm of each poilion of said second phase-sp^iitter xesponse 
Aviilii the dkcrete Fourier of ihe corresponding portion of said second re-modulation 

signd fbr;generaJing a discrete f^onrier transform descriptive of the kernel desired in said second 
adaptive filter, to genemte die inverse discrete Fourier transfonn of said discrete Fourier 
transform descriptive of the kernel desired in said second adaptive filter, and to generate the 
Ave^ung coefficients for liie keniel of sa^ 

the terms of the inverse discrete Fourij^ transfoim of said discrete Fourier transform descripti ve 
of flie kernel desired in smd second adi^five filter. 
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